Serous cystic neoplasms of the pancreas are rare exocrine pancreatic neoplasms, most of which are benign and do not communicate with the pancreatic duct. Pancreatic intraepithelial neoplasm (PanIN) is considered a precursor of ductal adenocarcinoma that is microscopically recognized in pancreatic ducts. A 67-year-old Japanese woman presented with a 10-mm multilocular cystic lesion at the pancreatic body. Magnetic resonance pancreatography showed stenosis of the main pancreatic duct at the pancreatic body and dilatation of the distal side of the main pancreatic duct. Furthermore, communication between the cystic lesion and the main pancreatic duct was suspected based on magnetic resonance pancreatography findings. Distal pancreatectomy was performed under the preoperative diagnosis of intraductal papillary mucinous neoplasm. Histologically, the cystic lesion was lined with a non-atypical cuboidal or flat epithelium with clear cytoplasm and was thus diagnosed as a serous cystic neoplasm. High-grade PanIN lesions with stromal fibrosis were observed at the main and branch pancreatic ducts. Histological examination revealed no communication between the serous cystic neoplasm and the pancreatic ducts. Immunohistochemically, the epithelium of the serous cystic neoplasm showed positive anti-von Hippel-Lindau antibody staining, whereas the epithelium of the PanIN showed negative staining. A serous cystic neoplasm coexisting with another pancreatic neoplasm is rare. When dilatation of the main or branch pancreatic ducts coexists with a serous cystic neoplasm, as in this case, the lesion clinically mimics an intraductal papillary mucinous neoplasm.
Introduction
Serous cystic neoplasms (SCNs) of the pancreas are rare exocrine pancreatic neoplasms, most of which are benign [1] and usually do not communicate with the pancreatic duct [1] . A pancreatic intraepithelial neoplasm (PanIN) is considered to be a precursor of ductal adenocarcinoma that is usually <5 mm in size and is microscopically recognized in pancreatic ducts [2] . In contrast, an intraductal papillary mucinous neoplasm (IPMN) is a grossly visible, mucin-producing, predominantly papillary epithelial neoplasm arising from the main pancreatic duct or branch ducts, with varying degrees of ductal dilatation. An IPMN is usually >1 cm in diameter and includes a variety of cell types with a wide spectrum of cytological and architectural atypias [2] . In this report, we present an extremely rare case of a pancreatic SCN coexisting with a high-grade PanIN, mimicking an IPMN.
Case Report
A 67-year-old Japanese woman was admitted to our hospital because of a multilocular cystic lesion measuring 10 mm at the pancreatic body, which had been detected by abdominal ultrasonography during a routine medical examination. She had no significant medical history and no significant family history, including of von Hippel-Lindau (VHL) disease. She did not smoke or drink alcohol. She had no symptoms, and physical examination revealed no abnormal findings.
Abdominal contrast-enhanced computed tomography revealed a multilocular cystic lesion measuring 10 mm at the pancreatic body, the wall of which had no solid component, enhanced with contrast media. Magnetic resonance pancreatography (MRP) showed stenosis of the main pancreatic duct at the pancreatic body and dilatation of the distal side of the main pancreatic duct (Fig. 1a) . Furthermore, communication between the cystic lesion and the main pancreatic duct was suspected based on the MRP findings. Endoscopic retrograde pancreatography (ERP) showed stenosis of the main pancreatic duct at the pancreatic body and dilatation of the distal side of the main or branch pancreatic ducts (Fig. 1b) . The stenosis of the main pancreatic duct was distant from the cystic lesion. ERP could not prove a communication between the main pancreatic duct and the cystic lesion. Endoscopic ultrasonography showed a multilocular cystic lesion with septal structures at the pancreatic body, whereas an intramural nodule or mass shadow was not found (Fig. 1c) . Consequently, distal pancreatectomy was performed under the preoperative diagnosis of IPMN with invasion.
Macroscopically, there were multiple cystic lesions measuring 10 mm in diameter in the pancreatic body. Histologically, the cystic lesions were lined with a cuboidal or flat epithelium with small round nuclei and clear cytoplasm. The cystic lesion was diagnosed as an SCN. The stenotic main pancreatic duct and branch ducts around the stenotic main pancreatic duct were lined by a low-papillary epithelium with enlarged nuclei and nuclear pseudostratification. There was no invasion. These lesions were diagnosed as high-grade PanIN (PanIN-2 or -3) (Fig. 2) . Stromal fibrosis was observed around the high-grade PanIN lesions. Immunohistochemically, the epithelium of the SCN was positive for the anti-VHL antibody (polyclonal; dilution 1:200; Santa Cruz Biotechnology, Santa Cruz, CA, USA), whereas the epithelium of the PanIN was negative for it (Fig. 3) . Communication between the SCN and the main pancreatic ducts was not identified in the resected specimen. The final pathological diagnosis was SCN combined with high-grade PanIN of the main and branch pancreatic ducts.
Discussion
SCN usually has a sponge-like appearance, comprising multiple micro-or oligocysts lined by flattened or cuboidal glycogen-rich cells. Nuclear atypia and malignant changes are very rare in SCN [3] .
PanIN is a microscopic, non-invasive epithelial neoplasm arising in the pancreatic ducts; it usually involves pancreatic ducts <5 mm in diameter [2] . PanINs are usually classified into 3 stages: PanIN-1 (PanIN-1A and 1B), PanIN-2, and PanIN-3 [4] , although a recent consensus report divided PanINs into 2 stages: low-grade (PanIN-1 and PanIN-2) and high-grade (PanIN-3) [5] . PanIN is presumed to be a precursor of invasive adenocarcinoma and exhibits sequential acquisition of genetic alterations and increasing cellular atypia as it progresses toward invasive disease [6] .
Very few cases of synchronous SCN and other pancreatic tumours, such as neuroendocrine tumours, adenocarcinomas, and IPMNs, have been reported [7] . Neuroendocrine tumours are the most reported histological type to coexist with SCNs [7] . Notably, 20% of cases of combined SCN and neuroendocrine tumours were related to VHL disease [8] . It has been hypothesised that SCNs and neuroendocrine tumours are derived from a common ductular/centroacinar origin [8] . To our knowledge, with the exception of the present case, only 1 case of SCN coexisting with low-grade PanIN (PanIN-1 to -2) within the adjacent pancreas has been previously reported [9] . One of the characteristic features of our case was the SCN and high-grade PanIN mimicking IPMN on imaging analyses. In the present case, communication between the main pancreatic duct and the cystic lesion was suspected based on the MRP and endoscopic ultrasonography findings, though such a communication was not confirmed by ERP or in the resected material, which led to a preoperative diagnosis of IPMN. The stenosis of the main pancreatic duct on ERP and MRP led to a more specific preoperative diagnosis of IPMN coexisting with invasive ductal adenocarcinoma.
Several pancreatic diseases, such as neuroendocrine tumours and acinar cell carcinomas, can cause dilatation or cystic formation of the pancreatic duct, mimicking IPMN [10, 11] . However, there is no previous report of a case of combined SCN and PanIN mimicking IPMN, as in our present case. IPMN differs from SCN in that SCN does not usually communicate with the main pancreatic duct and there is no discharge of mucus from the ampulla of Vater. However, 9% of serous cystadenomas communicate with the main pancreatic duct [12] . Furthermore, it is often difficult to distinguish between IPMN and other cystic lesions if enhanced mucus secretion is not apparent [13] .
Regarding the molecular aspects, PanIN is associated with several genetic alterations, including in KRAS, TP53, p16/CDKN2A, and DPC4/SMAD4 [2] . In contrast, SCN shows no mutations in KRAS and p53 [14] . On the other hand, a mutation in VHL is a common alteration in both SCN and PanIN. Expression of the VHL protein is lost in 96% of PanIN cases [15] , and 22% of sporadic SCN cases have been reported to have potentially inactivating mutations in the VHL gene [14] . Although it is unknown whether the SCN and PanIN in our present case occurred independently, a VHL alteration would not be a common alteration in the tumorigenesis of both SCN and PanIN, because the VHL protein was lost in PanIN but preserved in SCN immunohistochemically.
In conclusion, we here present the second case of an SCN coexisting with a high-grade PanIN mimicking IPMN. Pancreatic cystic lesions are sometimes difficult to distinguish preoperatively. Fig. 1 . a Magnetic resonance pancreatography shows stenosis of the main pancreatic duct (arrowhead) at the pancreatic body and dilatation of the distal side of the main pancreatic duct. A multilocular cystic lesion seems to communicate with the main pancreatic duct (arrow). b Endoscopic retrograde pancreatography shows stenosis of the main pancreatic duct (arrow) at the pancreatic body. c Endoscopic ultrasonography shows a 15-mm multilocular cystic lesion (arrow) with septal structures at the pancreatic body, whereas an intramural nodule or mass shadow was not found. Immunohistochemical findings using anti-VHL antibody. Positive anti-VHL antibody staining is observed at the epithelium of the serous cystic neoplasm (a), whereas negative staining is seen at the epithelium of the pancreatic intraepithelial neoplasia (b). VHL, von Hippel-Lindau.
